Repair of double-strand breaks by incorporation of a molecule of homologous DNA.
An in vitro system based upon extracts of Escherichia coli infected with bacteriophage T7 was used to monitor repair of double-strand breaks in the T7 genome. The efficiency of double-strand break repair was markedly increased by DNA molecules ('donor' DNA) consisting of a 2.1 kb DNA fragment, generated by PCR, that had ends extending approximately 1 kb on either side of the break site. Repair proceeded with greater than 10% efficiency even when T7 DNA replication was inhibited. When the donor DNA molecules were labelled with 32P, repaired genomes incorporated label only near the site of the double-strand break. When repair was carried out with unlabelled donor DNA and [32P]-dCTP provided as precursor for DNA synthesis the small amount of incorporated label was distributed randomly throughout the entire T7 genome. Repair was performed using donor DNA that had adjacent BamHI and PstI sites. When the BamHI site was methylated and the PstI site was left unmethylated, the repaired genomes were sensitive to PstI but not to BamHI endonuclease, showing that the methyl groups at the BamHI recognition site had not been replaced by new DNA synthesis during repair of the double-strand break. These observations are most consistent with a model for double-strand break repair in which the break is widened to a small gap, which is subsequently repaired by physical incorporation of a patch of donor DNA into the gap.